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CLIMATE RESILIENCY 
CHALLENGES AND PLANNING IN 
BROWARD COUNTY
SURA Coastal Resilience Workshop
October 27, 2015
GEOGRAPHIC LOCATION
Urban Broward County
Everglades Watershed
Southeast Florida 
Broward County
Characteristics:
 Flat, low-lying
 Porous geology
 Coastal 
development
 Complex water 
mgmt system
 Home to 1.8 million residents
 24 miles of coastline
 Dense coastal development
 Flat and low-lying landscape
 Complex water management 
system
 Rich coastal resources
BROWARD COUNTY CHARACTERISTICS
COMPLEX REGIONAL HYDROLOGY
Rainfall 
Surface deliveries
Groundwater 
seepage
5c
m
REGIONAL FLOOD CONTROL SYSTEM
IN BROWARD
 Water supply 
 Stormwater management
 Coastal/tidal flooding
 Everglades restoration
WATER RESOURCE
MANAGEMENT AND PLANNING
 Saltwater contamination of coastal wellfields 
and threats to regional supplies
CLIMATE CHANGE AND SEA LEVEL RISE:
IMPACTS WATER SUPPLIES 
 Affecting coastal and inland communities
TIDALLY-INDUCED FLOODING
OVERTOPPING SEA WALLS
OVERTOPPING SEA WALLS
PUSHING UP THROUGH STORM SYSTEMS
PUSHING UP THROUGH STORM SYSTEMS
RAISING GROUNDWATER LEVELS
Tidal and SurgeStorm-induced
Impacted water managements systems
PRODUCING DIVERSE FLOODING
Collapse of A1A, 1 month after Sandy
Risks:
 Public health and safety
 Community livability
 Environment
 Economic
THREATENING INFRASTRUCTURE
BUILDING A CLIMATE RESILIENT 
(AND READY) COMMUNITY
Goal: Protect against acute and 
chronic disruptions associated 
with climate impacts
 Reduce vulnerabilities and 
risk
 Maintain community well -
being
 Preserve economic vitality
 Ensure environmental and 
resource sustainability
THE IMMEDIATE CHALLENGE –
SEA LEVEL RISE
BUILDING HYDROLOGIC MODELS
 Integrated models
Sea level rise 
Storm events
Extreme tides 
 Analysis of impacts
Flooding and water supply
 Testing of adaptation 
strategies
 Update standards
Downscaled GCM DATA 
 Daily Bias-Corrected precipitation
 Available for three different 
GCMs:
 Community Climate Systems Model 
(CCSM)
 Hadley Centre Coupled Model 
(HadCM3)
 Geophysical Fluid Dynamics 
Laboratory (GFDL)
 Uses FSU-FCI Regional Spectral 
Model
SCENARIO BASED PLANNING
CAPTURING KEY STORMS
Climate Model Grid
 Looking for high rainfall events in COAPS data
 Sum of all three climate cells 
 CCSM 20th – 12.9” (11/17/1992), 9.7” (12/10/1996)
 CCSM 21st – 32.3” (4/4/2066), 19.6” (8/21/2062), 15.3” (8/22/2062)
 HadCM3 20th – 15.9” (11/4/1997), 10.8” (6/5/1993)
 HadCM3 21st – 17.8” (3/30/2068), 15.5” (11/23/2065)
16” rainfall event – December 2009 Telescoped model area
MODELING SALT WATER INTRUSION  
PREDICTIVE AND 
ALTERNATIVE SCENARIOS
COUPLING WITH 
VISUALIZATION TOOLS
Inundation modeling
3D visualizations
Surge and Sea Level Rise Impacts Cost Analysis
ACKNOWLEDGED LIMITATIONS
 GCMs are typically better 
predictors of temperature 
than precipitation and 
averages vs. absolutes
 Difficulty predicting ET rates
Source: 2011 SFWMD Tech. Report, 
Obeysekera et al
 Can have significant errors in 
precipitation due to inability to 
model the convective storms, 
and sea breeze  
 Coarseness of GCMs leads to 
need for down-scaled  
regional climate data
Source: 2011SFMD Tech. Report, 
Obeysekera et al
 Historically, rainfall events 
<3”account for majority of annual 
rainfall
 ET is a major influence on regional 
hydrologic processes
 Assumptions affect modeled results 
for:
 Aquifer recharge
 Water quality/chlorides
 Water supply/availability
 Drainage/flood management
 Ecosystems
LIMITS WITH IMPLICATIONS
 Improved rainfall and storm 
predictions
 Florida specific data and 
scenarios
 Integration of Coastal 
Resiliency Strategies
 Beach maintenance
 Living shorelines 
 Hybrid infrastructure
 Sea walls
South Jetty at Port Everglades
Hollywood Beach - 2005
Community 
dune project
POTENTIAL ENHANCEMENTS
Reef restoration 
INVESTMENTS THAT WILL
IMPROVE PLANNING…
GUIDE INVESTMENTS…
 Critical Measures:
Risk reduction 
Avoided losses
Community well-being
Economic vitality 
Environmental protection 
 Innovative Strategies: 
new standards, 
changes in land use, 
investments in infrastructure 
preservation of natural systems
 Vital Tools:
Models, 
decision-frameworks, 
communication tools
ADVANCE COMMUNITY RESILIENCY
Questions?
Jennifer L. Jurado
jjurado@broward.org
954-519-1464
